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Abstract Macroscopic evidence of bruising from human bite marks may be inconclusive and routine histochemical methods of showing extravasated erythrocytes can be unreliable. Leuco patent blue staining, for the presence of peroxidase, Amido black B, a tinctorial staining method for haemoglobin, Perls's reaction for ferric iron (haemosiderin), Masson-Fontana for melanin, Masson's trichrome, a connective tissue stain, and the benzidine reaction for haemoglobin peroxidase were carried out in three forensic cases and one experimental case. A modified benzidine method was the most reliable indicator of haemoglobin activity, especially where dispersion into extra-cellular tissues had occurred. The resilience of the erythrocyte peroxidase enzyme to temperature changes and fixation supports the concept of a "pseudo-peroxidase" in those cells.
It is concluded that free haemoglobin from bite marks, or indeed other forms of blunt trauma, may best be shown by the benzidine reaction and that exemption certificates for use of this prohibited substance may be worth pursuing.
tissue sections, results.
producing vividly positive Case histories CASE 1 This woman had been raped and murdered. The probable time of first examination of the body by a pathologist was within 12 hours of death. Rigor mortis was present and a post mortem examination was performed the same day. Although there was no detailed written record in the mortuary of the conditions under which the body was stored, it was reported that the body was frozen to -16°C and thawed at least twice before the tissue described below was excised. Seventeen days after death one of us (DKW) examined the body for the presence of bite marks-an injury that could have been consistent with previous attacks by an emerging suspect. Bruises and mild abrasions were detected around the nipple of the left breast. Silicone impressions were made of the breast before and after thawing of the body for reasons to be described elsewhere. One week later and following thawing once more, the entire breast was amputated for microscopic examination. 
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Use of benzidine for histological demonstration of haemoglobin in human bite marks Methods Blocks of tissue from each case were removed from the areas of putative bruising and chosen to include normal healthy tissue at one end. Pieces of tissue distant from the macroscopically bruised areas were selected for control purposes. Fixed tissue was processed to paraffin wax overnight using the Hypercentre (Shandon Scientific Ltd, Runcorn, Cheshire). The only unusual feature of the processing cycle was the inclusion of phenol-formalin in the first two stages, as recommended by Slidders and Hopwood.' Sections (4 gim) were cut and stained by the following standard methods5: Leuco The benzidine method of Pickworth, as given by Pearse, 6 was modified by using the reagent in a Coplin jar, taking all necessary precautions to protect the operator and the environment from the carcinogen.
Results Areas corresponding to macroscopic bruising were often denuded of epithelium (fig 1) . Furthermore, the dermis beneath these areas, whether or not it was covered by epithelium, showed condensation of some collagen fibres, visualised as an increased eosinophilia, and oedematous spaces between other fibre groups. These features were not present in the Haemoglobin peroxidase is considered by many authorities to be a relatively stable enzyme, resistant to both heating and to chloroform/methanol extraction.8 The basis of common methods to show peroxidase activity depends on the enzyme's capacity to-catalyse the oxidation of aromatic amines and phenols by hydrogen peroxide, giving rise to dye formation at the site of reaction by a variety of chemical processes, such as polymerisation, precipitation, reduction. Benzidine, a naphthol, and leuco dyes are examples.
Lillie categorises three types of peroxidase': the highly labile tissue peroxidases, the relatively stable myeloperoxidases of the granulocyte series, and the heat and fixative stable peroxidase of haemoglobin. The term "pseudo-peroxidase" has been assigned by some workers to this latter variant, probably by Barka and Anderson,9 who state that, "the methods recommended for the demonstration of haemoglobin peroxidase are based on this concept of pseudo-peroxidase activity". Pearse considers that methods for haemoglobin peroxidase were intended primarily to show the presence of red blood cells by virtue of their haemoglobin content and that none of the available methods was of sufficiently high specificity to confirm haemoglobin outside red blood cells.6 He did identify "thermostable tissue peroxidases" which appeared during autolysis and gave a positive result with benzidine. Lison stated that his leuco blue method did not stain such material. 10 Pearse did not consider these tissue peroxidases to be of any importance and that the "pseudo-peroxidase" reactions could be taken as indicative of haemoglobin or haemochromogen pigment. Stevens also makes a bald statement that tissue peroxidases may be shown."
Although Gomori considered his zinc patent methods to be superior for the demonstration of haemoglobin, he conceded that only intact haemoglobin, and not any protein-free derivatives, stained with the method. '2 It has been proposed that the coloured reaction product ofbenzidine oxidation is a two stage event,9 with the initial production of benzidine blue, an intense though unstable compound, followed by full polymerisation and the production ofthe stable but less intense benzidine brown. This is an attractive proposition, but a search of the textbooks shows that almost without exception authors cite a blue, black, or grey reaction product as the end point of peroxidase demonstration using benzidine. This is also the authors' experience, and even though the intermediate product benzidine blue is reputed to be stable for a "period of weeks" only (sic), sections in our possession have remained that colour for very much longer.
Leuco patent blue is produced via nascent hydrogen reduction of patent blue and subsequent oxidation using endogenous peroxidase as the catalytic source of hydrogen peroxide reduction. 
